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Water quality status of Mbaa River, which receives effluents from aluminum extrusion
industriesat Inyishi Imo State, was investigated between November 2004 andApril 2005.
Concentration of toxic metals and non metallic radicals in the stream (Fe, Zn, Cr,AI, Pb, Cd,
So42,PH, etc) were evaluated as indices, using the atomic absorption spectrophotometer
andother standard methods. The concentration of iron (Fe) ranged from 0.003mgl-l in the
upstream course to 22.966mgl-1 at the point of discharge. Lead (Pb) was 0.29mgl-l
(upstream)to 0.583mgl-l (point of discharge). Cadmium (Cd), 0.026mgl-1 (down stream) to
O.068mgl-l (discharge point). Aluminum, (AI), 6.24mgl-1 (upstream) to 8.256mgl-1
(discharge point), sot, 9.003mgl-1 (downstream) to 37.293 mgl_1 (discharge point). PH,
4.806(upstream) to·2.503 (point of discharge). Values recorded were then compared with
the internationally recommended maximum permissible levels for aquatic life. Most of the
elements, particularly the heavy metals (Pb, Cd, Cr, and AI) were all significantly higher
(P<0.05) than the recommended permissible safe levels. The implication of this on health,
incomeand socio-economic life of resources users were discussed.
Abstract
D. C.NJOKU AND 0.0, IGWE
DEPARTMENT OF ANIMAL SCIENCE AND FISHERIES
FACULTY OF AGRICULTURE AND VETERINARY MEDICINE,
IMO STATE UNIVERSITY, OWERRI, NIGERIA.
EFFECTSOF ALUMINIUM EXTRUSION EFFLUENTS ON THE AQUATIC LIFE
OF MBA RIVER, IMO STATE: IMPLICATIONS FOR
FISHERY RESOURCE USE AND MANAGEMENT.
'Met:.. :::::::!=!, :::;:!;;::q::!) :::e:::;:!:::::::::!Uotii:==:::::;:!: ::: ::~,:::~:. ::: :=. ::J
Three sampling station were purposively chosen along the course of the recipient stream,
based on point of effluent discharge, locations for drinking water and fishing sites. These
were designated as (i) upstream station (8), nearthe river source, (ii) The middle course or
point of entry (A), and (iii) the down stream station (C) Three replicate water samples were
collected from each of the three sampling.
Materials and Methods
Mbaa River has it's source at Ugiri community in Isiala Mbano LGA of Imo State. From the
source it flows through several other communities (Amaimo, Inyishi, Uzoagba etc) before it
joins the Oramiriukwa River as a tibritary. Inyishi (the study area) is located in Ikeduru. It lies
between longitudes r 11' E and 7° 12' E and between latitudes 5° 34' Nand 5° 38' N of
equator. The community has an area of about 1,640 hectares. The population ofthe people
is approximately 6,654 (projection from population census 1963) with a density of 406
persons per sq km. The vegetation is rain forest. Farming is the basic occupation of the
people, supplemented by fishing, crafts and casual labour. The shoreline of the river from
source at Ugiri to the tributary with Oramiriukwa at Emekuku near Owerri is about 35 km.
Along the course of the river, there are several fishing sites, while water from the river serves
for drinking and other domestic uses to the adjoining communities.
One of such potentially endangered inland water ecosystems in Nigeria is the Mbaa River
which serves as source of water for drinking, domestic use and fishing. The river which has
- its origin at Ugiri flows through Inyishi to around Emekuku where it joins the Oramiriukwa
River covering a shoreline of about 35 km. The river serves as a dumping ground for liquid
effluent from the aluminum extrusion industries (Alex), Inyishi. The industry was established
in 1981, and since then, no study has been carried out to determine the effect of the
industrial wastes on the aquatic life and the associated aquatic ecosystem. This study is
therefore aimed at determining the impact of the industrial waste disposal on Mbaa river
and its consequences on the socio economic well being of the resource dependent water
users.
Introduction
The biotic component of the aquatic ecosystem such as the fishery is an indispensable
economic resource upon which depends rnllllons of resource users for livelihood throughout
the world. In Nigeria the artisanal capture fisheries which take place in shallow inland water
bodies such as rivers, lakes, reservoirs, flood plains and creeks produce the bulk of fish
consumed by Nigerians, serving as sources of food, employment, income and general
means of livelihood to the resource- poor rural fishing families. In the present times of global
unemployment, the fishery, as a common property natural resource, has assumed an
additional role of "first employer" to the schoolleaver and the jobless, some times as an
interim emergency intervention measure for survival.
In recent times however, the inland water bodies of Nigeria has been subjected to various
forms of degradation due to pollution arising from industrial effluents, domestic water,
fertilizer applications, pesticides, oil spillage, mine effluents and obnoxious fishing methods.
This is due to the campaign for rapid industrialization. The resultant effect is that the
associated fishery, the biota and the ecosystem upon which fishers and fishing families
depend for their living are destroyed. Consumption of fish caught from such polluted water
bodies also poses severe health danger to consumers. For example, FEPA (1991) reported
cases of methyl mercury poisoning of people who ate fish polluted by mercury as a result of
accidental discharge from manufacturing industries.
Table2 shows the results of water quality analysis in the upstream statio. The
concentrationof aluminum was 8. 200 mql-"; lead (0.290+0.00 1 mgl-1) cadmium Cd
(O.058mgl-1)pH (4. 806mgl-l) and Dissolved oxygen, Do (5. 206± 0.02 rnql-'). The result
showsthat for most heavy metals the concentration in this section of the River is quite high,
especiallyaluminum, (AL)(8.250 mg1-1)and lead, (Pb)(0.290 ± 0.001 mg1-1)
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Its and Discussion
Table1 presents the results of water quality analysis on point of effluent discharge on the
recipientstream. The concentration of Iron was 22.966 + 0.060 rnql-", zinc (0.721 ± 0.003
mgl-1),Aluminum (8.250rngl-1), lead (0.583 ±0.01mql'). Others are cadmium (0.068 mgl-
1),pH(2.563 ± 0.01 rnql'), phosphate (8.920 rnql-') and dissolved oxygen, (3. 800mgl-1).
r quality parameters recorded for the three stations along the course of Mbaa
were separately compared with values recommended as international minimum
standard(Robert 1978) for aquatic life. Differences in mean values were compared using
studentt- testfor two sample classification (Roger, 1979, Njoku, 1991).
(iii). Determination of non metals
Oxygenwas determined by Modified Winkler method (APHA, 1991), pH by the use of pH
meter and chlorine by the argentometric method (AOAC, 1975). Sulphates were
investigatedusing the turbidimetric method while phosphates were analyzed by employing
colorimetricmethod as recommended byAOAC (1975).
Determination oftotal solid
shaking, 20 ml of water from the sample was collected and weighed. It was poured
intoa beaker and put on a hot plate to evaporate to dryness. It took 3 to 4 hours at 102°C to
evaporate.After drying, the residues were allowed to cool. It was then weighed on a
balanceagain. The difference in weight gave the total solid.
(ii). Determination of metals
Themetals cadmium, copper, iron, lead, zinc, calcium, manganese, mercury, Chromium,
aluminumand nickeletc were determined using theAtomicAbsorption Spectrophotometer.
Beforethe actual analysis, the water samples were subjected to sample pretreatment
(APHA,1991). A sam pie of the water was aspirated into the spectro-photometer.
hollowcathode lamp of the desired metal was installed in the instrument. (The different
metalsrequire specific cathode lamps). The burner heads were then installed and the
acetylenegas turned on. The flow rate was adjusted to the value specified and then ignited.
atomization, readings were obtained and used to prepare a calibration curve by
plottingon a linear graph paper. Concentration of metals in the water sample was recorded
inmilligramsper liter (rnql').
e analytical procedure described by AOAC (1975), FAO (1991) and APHA (1992) were
utilizedfor laboratory analysis as follows:
ndardprocedure for the collection of water samples as described byAOAC(1975), FAO
991) and APHA (1992) were adopted. Water samples were collected from different
pthsof the three designated sampling stations on the river using clean reagent bottles
screenedfrom sunlight and at different times of the day (morning and evening). Sampling
carriedout weekly between November 2004 and April 2005. Specimens were labeled
transported to the laboratory in temperature controlled styrofoam cooling boxes for
SAMPLES'(mgll) MEAN
ELEMENT 81 82 83 (X+ S.Ol
Fe 0.00 0.00 0.00 0.000+0.00
Mn 0.00 0.00 0.00 0.000+ 0.00
Mg 0.046 0.046 0.047 0046+0.001
Zn 0.000 0.000 0.000 0.000+ 0.000
Na 0.57 0.57 0.58 0.73+ 0.01
Cr 0.00 0.00 0.00 0.000+0.00
Ni 0.11 0.11 0.12 0.113+0.01
Ag 0.00 0.00 0.00 0.000+0.00
Ca 0.07 0.07 0.07 0.07Q+ 0.00
Cu 0.128 0.127 0.127 0.127+0.001
Pb 0.29 0.29 0.291 0.290+ 0.001
AI' 6.240 6.242 6.240 6.240+0.001
CI- 17.72 17.74 17.72 17.726+0.02
Cd 0.058 0.058 0.058 0.058+0.000
pH 4.80 4.81 4.81 4.806+0.01
P04L- 0.00 0.00 0.000 0.000+0.00
int of discharge (station A) of the recipient MbaaRiver.
SAMPLES(mgll) MEAN
ELEMENT A1 A2 A3 (X+ S.O)
Fe 22.96 22. 94 23.00 22.966+ 0.060
Mn 0.563 0.562 0.564 0.563+0.002
Mg 0.830 0.831 0.850 0.830+ 0.001
Zn 0.721 0.719 0.722 0.721+ 0.003
Na 22.80 22.80 22.81 22.803 +0.003
Cr 1.31 1.31 1.31 1.310+ 0.000 -
Ni 0.71 0.71 0.72 0.713+0.01
Ag 0.00 0.00 0.00 0.000+0.00
Ca 0.00 0.01 0.00 0.003+ 0.01
Cu 0.280 0.280 0.280 0.280+0.00
Pb 0.59 0.58 0.58 0.583+0.01
AI' 8.25 8.25 8.25 8.250+ 0.00
CI- 35.45 35.45 35.45 35.453+0.01
Cd 0.068 0.068 0.068 0.068+ 0.000
pH 2.50 2.51 2.50 2.503+0.01
P04L- 5.92 5.92 5.92 5.920+0.00
Do 3.80 3.80 3.80 3.800+0.00
S04L- 37.29 37.29 37.30 37.293+0.01
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Table 1: Concentration levels of pollutants (Metals and non-metallic radicals) on
po
Table 2 Concentration levels of pollutants (Metals and no -Metallic
radicals) in the upstream location (station B) of the recipient Mbaa River.
Recommended Point of P Up P Down stream P
water quality discharge (0.05) stream (0.05) Location (0.05)
criteria for (station Location (Station C)
Aquatic life A) (Station
(Roberts, 1978) B)
for
Fresh water
habitat
Fe - 22 .9660 O.OOOc 0.003c
Mn - . 0.5630 O.OOOc O.OOOc
Mg - 0.830 0.046c 0.092
Zn 0.05a 0.7210 < O.OOOc > O.OOOc >
Na - 22.803 0.573 0.953
Cr O.OSa 1.130° : < O.OOOc > O.OOOc >
Ni - 0.7130 0.113° 0.130a
AQ' - 0.000° 0.000° 0.0000
Table3 shows the result of water quality analysis in down stream course of the river. The
concentrationof nickel, was 0.130 mq l-'; cadmium (0.026 mg-1),Aluminum,AI (7.370 mgl-
\ pH (4.40mgl-1) and DO (6.40 mgl-1).The result shows that for most heavy metals, the
concentrationin this section of the river is also quite high especially Nickel, Aluminum, and
cadmium.Attempt was made to evaluate the result in terms of criteria recommended by
Roberts(1978) and the United States Environmental protection Agency, USEPA (2000) for
aquaticlife (Table 4).
Table4 Comparison of recommended water quality criteria (Roberts. 1978) for
aquaticlife with values recorded at various locations of reciplent Mbaa River.
SAMPLES (mgll) MEAN
ELEMENT C1 C2 C3 (X+ S.O)
Fe 0.00 0.01 0.00 0.003+0.01
Mn 0.00 0.00 0.00 0.000+ O.
Mg 0.092 0.093 0.093 0.092+ 0.001
Zn 0.000 0.000 0.000 0.000+ 0.000
Na 0.95 0.95 0.96 0.953+ 0.01
Cr 0.00 0.00 0.00 0.000+0.00
Ni 0.13 0.13 0.13 0.13+0.00
Ag 0.00 0.00 0.00 0.000+0.00
Ca 0.41 0.41 0.43 0.416+0.00
Cu 0.054 0.054 0.054 0.054+0.001
Pb Negligible Negligible Negligible Negligible
'AI' 7.37 7.37 7.37 7.370+0.000
CI- 17.73 17.73 17.73 17.730+0.00
Cd 0.026 0.026 0.026 0.026+0.000
pH 4.40 4.40 4.40 4.400+0.00
P04£- 0.00 0.00 0.000 0.000+0.00
Do 6.40 6.40 6.40 6.400+0.00
S04£' 9.00 9.01 9.00 9.003+0.01
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Table3: Concentration levels of pollutants (Metals and non -metallic radicals)
in the downstream location (station C) of the recipient Mbaa River.
/Going by the recommended international standard, the three segments of the rl-\,(er(jp
meet the required standard for aquatic 1ife,as thesetleavy metals are potenU., __ UMO
aquatic fauna and flora. For example, Cadmium is a potentially toxic metal that has
considerable attention in relation to fish health and culture. SUb-lethal effec' J of cadmiu
toxicity have been reported from wild populations of Perch {Perea fluviatilis) from
Swedish river contaminated with cadmium as the fish had a markedly enhanced lymph
count, slight anemia and changes in the concentration of potassium and magnesium in
blood (Boyd and Richkoppler, 1999). Brook trout exposed to 25 ppm of cadmium, sh
marked damage to testicular tissues resulting in reduced reproductive capacity.
(c)Downstream location
In the downstream stations the concentration of Zn, Cr, Cu, Pb were found to besiqn
lower (p> 0.05) than the internationally recommended standard for aquatic life. Cd h
had significantly higher concentration, while.pH was &ignifi.cantly lower thafW1tcOmfllen(
limits. '
(b)Upstream location.
In the upstream location the concentration of Zn, and Cr were found to be significantly lower
(p.> 0.05) than the recommended international standard for aquatic life. But other heavy
metals' had significantly higher concentration than the recommended safe limits. These
included pb, and Cd, while pH was lowerthan the recommended limit (Table4).
5.206
9.306C
0.000
-= limits not established
<= significantly higher at 0.05 level
>= 'significantly lower at 0.05 level
abcd = mean values in the same row with different superscripts are significantly different
at (P= 0.05).
(a)Point of discharge.
The few parameters whose limits were established (metals and non-metals) were
significantly higher (p< 0.05) than the internationally recommended safe level for Aquatic
life. This was true for Zinc chromium, copper, and lead, ph however was much lower then
recommended level, making the water acidic. The results show that the water is not sate for
aquatic life as it falls far short of the recommended quality standard.
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17.726C
6.240
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0.583Pb
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Table2: erformance of the various treatments
Sole Rice Rice-fish
Plant population (mean) 195 191
Average plant height (ern) 71.4 70.8
Noof weeding (x) 2 1
Trench size (cm) 50x30
Fishspecies O.niloticus
Stockinq rate (rrr') 2
Stocking size (g) 12
Stocking time (week) 4
Finalweight (g) 79.19
Meanweight gm (g) 67.19
Noof fish harvested 332
Survival rate (%) 83
Feeding rate (%) 2
Culture period 1) fish (days) 80
Culture period 2) rice (days) 108
Gross yield /plot 1) fish (kg) 26.29
Gross yield /plot 2) Rice (kg) 49.7 48.2
Gross yield /ha 1) fish (kg) 1,327.78
Gross ield /ha 2 Rice k ) 2,510 2,434
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Range Mean Std dev. Range Mean Std Dev.
Watertemperature DC 28-31 28.75 + 0.56 28-30.5 28.8 10.06
PH 1.05-6.2 6.1 ± 0.10 6.2-7.2 6.7 ±0.52
Dissolved
Oxygen 1.05-3.70 2.40 ±0.90 4.10-5.60 5.5 ± 0.74
(mg/L)
Std.Dev. = standard deviation
Table1. physics-chemical features of the experimental plots
Parameter Sole Rice Rice-Fish
Thereis no doubt therefore from the result of this study that adopting this technology in the South
Easternpart of Nigeria holds exciting promise for farmers to maximize their resources, reduce
theirinvestment risk through crop diversification and improve nutrition and food security for the
country.
observationof Radriamiaraus et al (1995) that feeding should be carried out if the stocking density is
higherthan 25 fingerlings per are. However, the feed used was an inexpensive industrial by-
product.The fish yield in this study, performed better than that reported for tilapia of similar initial
stockingsize in North central Nigeria (Okoye et al; 2001) given that the culture period was 5
months.
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